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QM367, Trimester 2 2016 
Part A (50 Marks) 


Question 1 (25 Marks) 

The highway patrol of a particular state is concerned about the proportion of motorists who 
carry their licenses. A checkpoint is set up on a major highway, and the driver of every 
seventh car is questioned. Assume that 2800 cars pass the checkpoint during the sampling 


period. 
Car Response, yi 
1 1 
{ 
0 
400 1 


400 


> = 324 
i=1 


(a) | Use the data in the above table to estimate the proportion of drivers carrying their 


licenses. Place a bound on the error estimation. 


(6) Determine the sample size required to estimate p, the proportion of drivers carrying 
their licenses with the bound on the error of estimation of magnitude B=0.01 (i.e. 1%). 


Question 2 (15 Marks) 


A zoning commission is formed to estimate the average appraised value of houses (in 
thousands of dollars) in residential suburb of a city. Using the two voting districts in the 
suburb as strata is convenient because separate lists of dwellings are available for each 
district. From the data given in the table below, estimate the average appraised value for all 
houses in the suburb and calculate an approximate 95% confidence interval for the mean. 


District 1 District 2 
N; = 110 No = 168 
ny = 20 ne = 30 
J, = 12 J, = 14 
S=55 S> =4.4 
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Question 3 (10 Marks) 


An accountant wishes to estimate the average time taken to complete the tax returns of 200 
clients. A simple random sample of 20 clients was selected, and the times taken to complete 
their tax returns were measured. The accountant calculated sample mean, X =2.1 hours 
and the sample standard deviation, s = 0.4 hours. 


(a) | Estimate the population mean. 

(6) Estimate the variance of the sample mean. 

(c) | Assuming that population is approximately normally distributed, construct the 95% 
confidence interval for the population mean. 
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Part B (50 Marks) 


Question 4 (10 Marks) 


(a) 
(b) 


Explain why low response rate in mailed questionnaires surveys is a problem. 


Briefly outline three measures that can be taken by a marketing research organisation 
to enhance the response rates of mailed questionnaires survey. 


Question 5 (20 Marks) 


Answer ANY TWO from the following: 


(a) 


Suppose that we want to find the percentage of the Australian workforce that dresses 
“business casual” most of the workweek. We take a convenient sample by standing 
on a corner in Martin Place in Sydney and we ask everyone who will talk to us about 
their usual business attire. At end of the week we have more than 1,000 respondents 
in our survey. Are these people representative of the Australian workforce population? 
Explain. Do you think increasing the sample size to 2,000 with the same sample 
method would be representative? Explain. 


“Non-coverage” is the non-response error which occurs due to a failure to locate or 
visit some units in the sample. Explain the situations when this problem can arise. 
How can this problem be dealt with? 


Within the simple random sampling, there are two possible designs we could follow 
namely, “sampling without replacement” and “sampling with replacement”. Explain 
how elements are drawn from the population in each case. What is the advantage of 
sampling with replacement over the sampling without replacement? 


Question 6 (20 Marks) 


Answer ANY TWO from the following: 


(a) 


Using a random sample or a systematic sample of phone numbers from a telephone 
directory is the standard method of selecting telephone numbers for telephone 
surveys. What is the main problem associated with this approach? Suggest 
modifications to mitigate the problem which you have identified. 


Provide at least two scenarios when cluster sampling is useful. Give an example for 
each scenario. 


Provide two reasons why a sample is almost always more desirable than a census. 
Outline the main steps of a sample plan. 
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